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Abstract
Background: Residents of remote communities in Australia and other geographically large countries have
comparatively poorer access to high-quality primary health care. To inform ongoing policy development and
practice in relation to remote area health service delivery, particularly in remote Indigenous communities, this
review synthesizes the key findings of (1) a comprehensive study of workforce turnover and retention in remote
Northern Territory (NT) of Australia and (2) a narrative review of relevant international literature on remote and rural
health workforce retention strategies. This synthesis provides a valuable summary of the current state of
international knowledge about improving remote health workforce retention.
Main text: Annual turnover rates of NT remote area nurses (148%) and Aboriginal health practitioners (80%) are
very high and 12-month stability rates low (48% and 76%, respectively). In remote NT, use of agency nurses has
increased substantially. Primary care costs are high and proportional to staff turnover and remoteness. Effectiveness
of care decreases with higher turnover and use of short-term staff, such that higher staff turnover is always less
cost-effective. If staff turnover in remote clinics were halved, the potential savings would be approximately A$32
million per annum. Staff turnover and retention were affected by management style and effectiveness, and
employment of Indigenous staff.
Review of the international literature reveals three broad themes: Targeted enrolment into training and appropriate
education designed to produce a competent, accessible, acceptable and ‘fit-for-purpose’ workforce; addressing
broader health system issues that ensure a safe and supportive work environment; and providing ongoing individual
and family support.
Key educational initiatives include prioritising remote origin and Indigenous students for university entry;
maximising training in remote areas; contextualising curricula; providing financial, pedagogical and pastoral support;
and ensuring clear, supported career pathways and continuing professional development.
Health system initiatives include ensuring adequate funding; providing adequate infrastructure including fit-for-
purpose clinics, housing, transport and information technology; offering flexible employment arrangements whilst
ensuring a good ‘fit’ between individual staff and the community (especially with regard to cultural skills);
optimising co-ordination and management of services that empower staff and create positive practice
environments; and prioritising community participation and employment of locals.
Individual and family supports include offering tailored financial incentives, psychological support and ‘time out’.
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Conclusion: Optimal remote health workforce stability and preventing excessive ‘avoidable’ turnover mandates
alignment of government and health authority policies with both health service requirements and individual health
professional and community needs. Supportive underpinning policies include:
 Strong intersectoral collaboration between the health and education sectors to ensure a fit-for-purpose
workforce;
 A funding policy which mandates the development and implementation of an equitable, needs-based formula
for funding remote health services;
 Policies that facilitate transition to community control, prioritise Indigenous training and employment, and
mandate a culturally safe work context; and
 An employment policy which provides flexibility of employment conditions in order to be able to offer
individually customised retention packages
There is considerable extant evidence from around the world about effective retention strategies that contribute to
slowing excessive remote health workforce turnover, resulting in significant cost savings and improved continuity
of care. The immediate problem comprises an ‘implementation gap’ in translating empirical research evidence into
actions designed to resolve existing problems. If we wish to ameliorate the very high turnover of staff in remote
areas, in order to provide an equitable service to populations with arguably the highest health needs, we need
political and executive commitment to get the policy settings right and ensure the coordinated implementation of
multiple strategies, including better linking existing strategies and ‘filling the gaps’ where necessary.
Background
Access to high-quality comprehensive primary health care
(PHC) services is vital to population health, because these
are the most efficient and equitable way to deliver im-
proved health outcomes [1, 2]. This need is not met for
residents of remote and isolated rural communities in
Australia and other geographically large countries; this is
especially the case for remote-living Indigenous people
who have unacceptably high levels of morbidity, mortality
and poverty, limited access to PHC and high hospitalisa-
tion rates [3, 4]. The Remote Health context is also char-
acterised by limited economic activities, socio-economic
disadvantage and relatively limited political power [5].
Health care access issues are largely associated with
the persistent problem of health workforce under-supply
and maldistribution [6]. In remote areas of Australia, the
primary care workforce consists mainly of community-
based remote area nurses (RANs) and Aboriginal health
practitioners (AHPs), supported by visiting medical and
allied health staff. RANs and AHPs live and work in
small, isolated communities scattered across a vast land-
scape. The population density of the Northern Territory
(NT) of Australia, for example, is 0.2 persons per square
kilometre.
Over recent years, policies have increasingly promoted
the use of short-term and agency staffing in remote
communities [7]. Anecdotally, this has resulted in several
undesirable effects, including concern about cost and
quality of care, particularly related to continuity of care
in a complex, cross-cultural environment [8, 9]. In
addition, some studies have suggested that high numbers
of short-term nurses contribute to stress encountered by
RANs [10]. Similar workforce issues are evident globally
[11–13]. Until recently, however, there has been little
empirical examination of the use and impact of short-
term staff in Australia [14, 15].
We undertook a comprehensive study of workforce
turnover and retention in remote communities in the
Northern Territory (NT) [16]. The study analysed data
from NT Government administrative datasets including
hospital admissions, primary health care visits, personnel
information, patient travel, government payroll and ac-
counting systems. Primary qualitative data from patients
and health service staff were also collected and analysed.
In order to inform ongoing policy development and
practice in relation to remote area health service deliv-
ery, particularly in remote Indigenous communities, we
also undertook a narrative review of the relevant inter-
national literature to derive the best available empirical
evidence relating to remote health workforce retention.
In this paper, we offer a synthesis of this literature and
the findings of our original research to provide a valu-
able summary of the current state of international know-
ledge about improving remote workforce retention.
Health workforce turnover and retention in
remote Australia
Our research revealed an extremely high turnover of
resident staff in the 53 NT Government (NTG) remote
clinics examined over the period 2013–2015 [17]. Pri-
mary turnover of RANs at a clinic level was 148% per
annum (p.a.), and for AHPs was less, but still high at
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80%. Stability rates were low, but substantially higher for
AHPs (76%) than nurses (48%). Only 20% of nurses and
AHPs remained working at the same remote clinic 12
months after commencing (RANs 19%, AHPs 27%); half
left within 4 months.
Longer-term data for the period 2004–2015 showed
there were overall increases in workforce supply, espe-
cially for administrative and physical grades (labelled
‘Others’ in Fig. 1) [18]. The supply of nurses and AHPs
increased from an average 2.6 to 3.2 full-time equiva-
lents (FTE) per clinic, although this varied across clinics.
Supply of nurses increased as a result of increased fund-
ing associated with the Australian Government Interven-
tion (AGI) in 2007 [19], but this was not a statistically
significant rise and subsequent fading of supply was
evident. The supply of AHPs also declined after 2010.
Agency nursing FTE as a proportion of the total in-
creased over this decade, notably in the post-AGI period
(Fig. 2).
The costs of maintaining agency and short-term staff-
ing were high [20]. Notably, the cost differentials be-
tween clinics were proportional to staff turnover and
remoteness. A 10% higher annual turnover rate gener-
ated a A$6.12 increase in costs per consultation. Redu-
cing the turnover of AHPs and RANs from 128 to 40%
would have resulted in savings of about A$50 per con-
sultation, equating to a total of A$21 million in savings
annually for the NTG.
There was a decrease in the effectiveness of services (as
measured by outcomes of hospitalisations and years of life
lost) associated with higher use of short-term remote staff
[21]. Higher turnover was associated with significantly
higher hospitalisation rates and higher average health
costs. In contrast, lower turnover was always more cost-
effective. Average costs were also significantly higher
when higher proportions of agency-employed nurses were
employed, with lower use of agency-employed nurses
having an 85% likelihood of being more cost-effective. We
estimated that if staff turnover in remote NTG clinics
were halved, the potential savings to the NTG health sys-
tem in PHC, travel and hospital costs would be approxi-
mately A$32 million p.a., which amounts to 29% of the
total NTG remote clinic expenditure in 2015 [20].
Fieldwork in seven remote communities underscored
the fragility of workforce status over time. All clinics
struggled to completely fill RAN and AHP vacancies.
Community members wanted AHPs and other local resi-
dents to be employed by the clinic long term; they highly
valued the employment of RANs who were both clinic-
ally and culturally competent; and wanted on-country
nurse and AHP training [22]. Community members also
emphasised the importance of building relationships and
engaging with local community members for effective
PHC. Clinics with higher staff turnover struggled to elu-
cidate and address community needs. They were more
focused on immediate and emergency clinical care, and
the need to ‘tick off’ performance indicators. Re-visiting
these communities 1–2 years after the initial fieldwork
found very few of the staff interviewed still working in
the same communities. Many RANs identified the deliv-
ery of an effective PHC service as a crucial issue, usually
in its perceived absence.
Fig. 1 Total number of unique employees by employment category and time, 2004–2015, Northern Territory
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What is the international evidence relating to
improving remote health workforce retention?
In order to contextualise our findings and the resultant
policy implications, we undertook a narrative review of
the international literature. We drew on close to a cen-
tury of combined remote and rural workforce research
experience and knowledge of the authors to identify key
review papers, and used a snowballing approach there-
from. We drew on English language publications since
2010 (the year that two of the authors published a sys-
tematic review on this subject), with direct relevance to
remote health workforce in high-income countries [23].
We found that whilst health staff in small, remote com-
munities usually turn over at a higher rate than in rural
or urban settings [24], the extremely high turnover of
resident staff encountered in our research was considerably
greater than other studies of hospital nursing turnover in
Australia (15.1%), New Zealand (44.3%), the United States
of America (26.8%) and Canada with 19.9% [11]; and NT
RANs (57%) [25]. Agency nurses made up 15% of nurses
employed, but this was likely an underestimate as we were
unable to quantify those agency nurses directly employed
by NT Department of Health (DOH). NT DOH estimated
the proportion as closer to 50% [14].
In light of this increased reliance on short-term staffing,
very high avoidable turnover, the negative impact on ef-
fectiveness and cost, and other local and international evi-
dence linking high turnover to poorer continuity of care
[8, 26], there is clearly an urgent need to stabilise the re-
mote workforce to ensure effective, efficient and culturally
safe PHC services. Accordingly, we investigated the
current state of knowledge about improving retention and
how this evidence could be applied to the remote health
workforce.
Whilst retention strategies need to be sensitive to local
and national context, thematic analysis by the team of
conceptual models and evidence in the literature (includ-
ing reviews of workforce retention strategies) and subse-
quent synthesis through iterative discussions resulted in
several consistent themes emerging from literature cover-
ing different geographical areas and dealing with different
health professional groups (for example [12, 23, 27],). Im-
portantly, one of the key findings is that there is no single
effective intervention, no ‘silver bullet’. Rather, ‘bundles of
interventions’ backed by ‘political and executive commit-
ment’ are needed [27].
Evidence-based interventions can be grouped into
three broad themes relating to (1) targeted enrolment
into training and appropriate education designed to pro-
duce a competent, accessible, acceptable and ‘fit-for-pur-
pose’ workforce; (2) addressing broader health system
issues to ensure a safe and supportive work environment;
and (3) providing ongoing individual and family support.
We now describe the interventions or workforce reten-
tion programmes associated with each of these themes,
and then highlight policy implications for government
and community-controlled services.
1. Appropriate education: career pathways
Educating health professionals to work in remote areas
is best considered in the context of career pathways. The
Fig. 2 Trends in full-time equivalent agency and NT DOH-employed nurses, 2004–2015, Northern Territory
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strongest evidence of the impact of education on future
rural or remote practice relates to the ‘integrated rural
medical pipeline’, which has been developed to ameliorate
the geographical maldistribution of doctors. Although lit-
tle of the existing substantive literature relating to nursing
workforce turnover and retention focuses specifically on
the remote nursing workforce [25, 28], the broader nurs-
ing literature and some specific rural and remote health
evidence describe a similar range of strategies to those tar-
geting the components of the medical ‘pipeline’ [29, 30].
Each component of the ‘pipeline’ independently contrib-
utes to increased rural practice and retention of doctors in
non-metropolitan areas. The components include prioritis-
ing applicants with rural or remote backgrounds [31–35],
and prioritising Indigenous student entry, including appro-
priate Indigenous entry pathways [36]. Rural background or
interest in rural practice and rural-focused curricula are
also effective strategies in nursing [29].
Secondly, undertaking initial medical education in
remote and rural areas is effective [33, 37], including a
gradient effect—the longer the better [32, 38–40]. There
is some evidence of a similar effect with nurses [41, 42].
Vocational and post-graduate training in rural areas is
additive to rural origin [43–52], and providing financial,
pedagogical and pastoral support is important, especially
for Indigenous students [36, 53]. Reduction of profes-
sional and social isolation through education, adequate
personal and professional support [29, 30], including
preceptorship for new graduates [54], and mentoring for
more experienced nurses also have an impact on nurse
retention [55].
The integrated rural medical pathway can be adapted
to other remote health professionals, with due regard to
specific strategies targeting Indigenous health profes-
sional development, such as external study in their own
communities [56]. Available evidence suggests ‘joining
up’ any existing initiatives to ensure an integrated re-
mote health workforce pathway tailored to the specific
needs of all remote health workers, such that the generic
pathway consists of:
a. Prioritising remote origin and Indigenous students
for university entry (including bridging courses for
those students who have had limited educational
opportunity);
b. Maximising early exposure and training in remote
areas;
c. Contextualising the curriculum for Indigenous
health and remote practice;
d. Providing financial, pedagogical and pastoral
support (especially for Indigenous students); and
e. Ensuring a clear, supported career pathway including
post-graduate and continuing professional develop-
ment support, with flexible entry and exit points.
Developing a competent, ‘fit for purpose’ and stable
remote health workforce requires strong intersectoral
collaboration between the health and education sectors
to ensure health service needs are met; together with
an employment policy which prioritises Indigenous em-
ployment in remote areas with a significant Indigenous
population.
2. A safe and supportive work environment: a whole
of system approach
An appropriately trained and retained workforce is
one component of a range of interconnected health sys-
tem factors which are required to ensure a sustainable
and effective remote or rural PHC service [57, 58].
First, adequate service funding is essential. We esti-
mated an average per capita cost to NTG of remote
PHC services in 2015 of A$3004, which was only 21%
higher than the national average PHC expenditure figure
of A$2484 [3]. Given factors of extreme isolation, trans-
port costs and excessive disease burden in remote com-
munities, the actual cost of meeting these needs is
considerably higher. One consequence of underfunding
is the inability to maintain adequate staffing levels so as
to prevent work stress, burnout and staff turnover [10].
Secondly, adequate infrastructure is vital to facilitate high-
quality, professionally satisfying care. This includes fit-for-
purpose clinics, housing for resident and visiting staff,
transport, and information and communications technology.
Thirdly, different and flexible workforce models (such as
month on/month off; job-sharing; the Central Australian
nurse management (CAN) model which offered a transi-
tion from acute care to remote nursing; and higher utilisa-
tion of Nurse Practitioners in remote areas) or other
methods of providing respite and ongoing up-skilling of
remote staff should be considered, trialled and evaluated
[59]. Integral to these models and optimal retention is
good ‘fit’ between individual staff and the community in
which they work, including the knowledge and skills re-
quired to work in a culturally safe fashion [22, 60].
Lastly, effective co-ordination and management of ser-
vices, and community participation are fundamental
PHC service requirements. Management needs to be
strengthened through the employment or development
of qualified, competent managers who empower remote
teams and create a positive practice environment [60–
62]. In relation to governance, there is growing evidence
that structural community participation—as evidenced
by Aboriginal and Torres Strait Islander Community
Controlled Health Services—results in culturally safe
services that reflect the priorities of the community,
improve access and health outcomes, and employ
greater numbers of Indigenous people [22, 63, 64].
Recruiting and retaining local Indigenous non-clinical
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staff—community workers, administrative staff etc.—
contributes to increasing overall stability, access and
continuity of care given the need for visiting services
[22, 65].
In short, the development of a competent remote
health workforce within an appropriately resourced,
well-managed health system that is flexible and re-
sponsive to community and staff needs is an effective
retention strategy. Supportive policies include the
development and implementation of an equitable,
needs-based formula for funding remote health ser-
vices; and policies that facilitate transition to com-
munity control, prioritise Indigenous employment
and mandate a culturally safe work context.
3. Ongoing individual and family support
Hogenbirk and colleagues suggest that there is some
diminution of the effect of rural origin on practice location
over time, perhaps due to a lack of training opportunities
or practice support in rural areas [66] As professional and
personal needs change over time, other interventions are
needed to support the remote practitioner, such as ensur-
ing that financial incentives, including salary loadings or
retention bonuses, are commensurate with the job. How-
ever, these are insufficient on their own and need to be
part of a customised bundle of incentives that might in-
clude a retention bonus, continuing professional develop-
ment opportunities, ‘time out’, psychological support and/
or family support, such as educational cost support for
children [12, 23, 67].
The underpinning policy relates to flexibility of employ-
ment conditions in order to be able to offer customised
retention packages on a case by case basis.
Conclusions
Optimal remote health workforce stability and prevent-
ing excessive ‘avoidable’ turnover mandate alignment of
government and health authority policies with both
health service requirements and individual health profes-
sional and community needs. Supportive policies which
we have highlighted include:
 Strong intersectoral collaboration between the
health and education sectors to ensure a fit-for-
purpose workforce;
 A funding policy which mandates the development
and implementation of an equitable, needs-based
formula for funding remote health services;
 Policies that facilitate transition to community
control, prioritise Indigenous training and
employment, and mandate a culturally safe work
context; and
 An employment policy which provides flexibility of
employment conditions in order to be able to offer
individually customised retention packages
No one intervention by itself will ensure improved reten-
tion. A ‘bundle of interventions’ is needed, drawing on the
three main pillars that underpin the remote health work-
force strategy outlined above, namely the development of
integrated training and career pathways for all remote
health professionals; ensuring a safe and supportive work
environment; and meeting individual and family needs.
There are some knowledge gaps that should inform fu-
ture research in this area. These include achieving a bet-
ter understanding of the drivers of very high turnover in
the remote health workforce and why retention is better
in some communities than others [68]. Secondly, we
need to implement studies which assess the association
between workforce stability/retention and patient con-
tinuity of care and health outcomes. Lastly, there is a
distinct lack of rigorous evaluation of retention interven-
tions in the international literature. Any serious effort
requires rigorous evaluation so that effectiveness can be
monitored and programmes modified to ensure optimal
impact and value for money.
Despite these gaps in knowledge, there is sufficient
evidence from around the world about effective reten-
tion strategies that contribute to slowing excessive re-
mote health workforce turnover, resulting in significant
cost savings and improved continuity of care. The funda-
mental problem comprises an ‘implementation gap’ in
translating extant empirical research evidence into ac-
tions designed to resolve existing problems. If we wish
to ameliorate the very high turnover of staff in remote
areas, in order to provide an adequate and equitable ser-
vice to populations with arguably the highest health
needs in the country, we need political and executive
commitment to get the policy settings right and ensure
the coordinated implementation of multiple strategies,
including better linking existing strategies and ‘filling the
gaps’ where necessary.
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